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Cortain aspects of imretane ofos o0l nheanmens occurine in our
miverse car be observed throeoh interactions with cur earth's atmos-
pherc. Much is yet to he l-:rmied about how our atmosnhere reacts to
natural and man 1duced disturiinces.  Particularly in the nlasma re-
gions where the interactions between clectric fields and matter are
pronounced one has a means af <tudvine the effects of solar and other
extraterrestrial natural events o3 well as man-induced events. Man-induced
events may i1nc’'ude hieh qltitude paclear exnlosions and rocket blasts,

Extraterrestrial and terrestrial events, iike so]lar activity and high
altitude nuclear explosions, counle to our earth's magnetic field through
interactions in the innosphere. A studv of the small induced variations
(micropulsations) in our varth's magnetic field and 1n telluric currents
give us further means of studving the various phenomena associated with
these events.

This proiect was directed toward the desien of an experiment and the
development of instrumentation and measuring techniques useful for observing
micropulsations in the magnetic field strenpth and in the related telluric
currents. The program, by necessity, required auxiliarv tests and measure-
merts to validate the test environpment. ‘The latter included specifically
a further studv of the peolopical and toponleeical features of the arca and
mezasurements of the electrical characteristics to evaluate the arca's suit-

ability for the principal procram of <tudv,
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This program provided the basis for rescarch topics which led to
master's deegrees for two nf the students who participated in the project.
The one thesis related to the evaluation studies of the test sites or
areas, and the other thesis related r; the d&sien of a magnetometer
which made use of the lall effect in a semiconductor.

Incorporated in the measurements were larne coils of wire of four
and eight tums encompassing areas up to 27 square-kilometers and also
telluric lines in arrays in which some clectrodes were more than one
mi le from the reference clectrode. The suhject of the thesis research
may be described, somewhat oversimnlified, as follows.

Signals were launched from a pair of test electrodes and the induced
signals were picked up by the receiving array and analyzed to compare
the amplitudes and phases with the theoretical values predicted when
electrical homogeneity was assumed. A second parallel part of the approach
involved mappine the electrical field in the vicinity of a pair of earth
electrodes into which a sienal was fed. Commarisons were again made
between the experimental mapning and theoretical mannine. Finally a

limited amount of ohservations of telluric currents were recorded and
some typical patterns were ohserved hut the results were rather nonconclusive.

The areas evaluated proved to he reasonably suitable for magnetic and

telluric measurements with same qualification, The Fort Jackson site
appeared to be exceedinelv volnerable to lichtnine which frequently destroved
the telluric lines, the loops, and often seriouslv damaged instruments

which were sometimes morc than 1 mile from the nichup element lt tied by
connecting lines. On the other hand, durine a perind of two or more vears
of telluric measurements at the <ite nf the limyversity Hydromagnetic and
Telluric Research Station, nn <ovions lightnine damage was encountered

although the two sites are not serarated by much more than about 3 miles.

Otherwise, the sites are about equally suitable,
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Work done to develop a hirh qcn;itivity magnetometer fulfilled the
research requirement far another mrntar's deeree, A studv was made to
determine the frasibility of e%ﬂ!oyinq the Hall effect for measuring
very small variations in maonctic fields. The Hall sensor used was a
very small semiconductor device commercinlly pmduced and 1t served for
checking theary and techniques. The Hall-effect method lends itself to
the nsc of flux patine, the use of tiux cnllectors, and simultaneous
measurements or ranid scannine of field components. The Hall magneio-
meter with its auxiliarv equinment is reasnanahly nortable and can be
built with moderate means.

From this study it was concluded that construction of a Hall-cffect
magnetometer with a sensitivitvy of one ramma (The carth's field is
approximately n.lenS gamma) was feasible. This sensitivity is about
two orders of magnitude noorer than nuclear-nrecession and radiation-
numped maanetometers. The Hall effect gives a response which is direct
reading while coils and several other methods pive time rate of variations
in the magnetic field. The research student recommended that such a
magnetometer be developed for installatinn at the thiversity livdromagnetic
and Telluric Research Station, but this has not heen pursued further for

lack of any students sufficiently interested in continuing the work.
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Personnel Involvqg

Professor .. Huhert Nnland, Department of Electrical Engineering.
Professor Noland's primary intervstf in this project involve instrumen-
tation, filter desisn, and computer analysis of results ohtained.

Associate Professor J. Edwin Secs, Department of Electrical
Engineering. Professor Sees has been primirily concemmed with the
physical phenomena of carth currents and magnetic field micropulsations
and attempts to correlate these with other natural or man-made occurrences.

Mr. Frederick W. Fory, praduate student in Electrical Fngineering,
received financial support under this project frbm Septemher 1964
through July 1965, His research was primarily concerned with the Telluric
currents in the earth. He rec~hived the deprce of Master of Science in
Electrical Engineering in August of 1965.

Mr. Randolph Davis, graduate student in Physics, received support
from September 1964 through Junc of 1966, llis work included development
of a Hall-effect Magnetometer for three-dimensionul field mezsurements.

He received the degree of Master of Science in Physics in'June of 1966
and is now associated with the Solar Forecast (‘enter of the Air Force.

Mr. Nai-1i Ku, praduate student in Eiectricai Fncinecring, received
support from June of 1965 through August of 1966, His work included
assistance with the desipn of the elestranic equipment for the liall-effect

Magnetometer. tHe has since reccived the Master of Science degree from

the University of South Carolina and is now n candidate for the Doctor's

degree at the lhivevsity of Mipnerata,



Publications
The following theses were prepared hy graduate students supported
by this project:

Davis, Randolph R., ""The Fvaluation of a Hall Magnetometer for
Detecting Geomaenetic Micropulsations."

Ford, Frederick W., "Flectric Field Vectors Associated with Telluric
Currents at Columbia, S.C."
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